Properties and phosphorylation sites of baculovirus-expressed nuclear inhibitor of protein phosphatase-1 (NIPP-1).
NIPP-1 is the RNA-binding subunit of a major species of protein phosphatase-1 in the nucleus. We have expressed nuclear inhibitor of protein phosphatase-1 (NIPP-1) in Sf9 cells, using the baculovirus-expression system. The purified recombinant protein was a potent (Ki = 9.9 +/- 0.3 pM) and specific inhibitor of protein phosphatase-1 and was stoichiometrically phosphorylated by protein kinases A and CK2. At physiological ionic strength, phosphorylation by these protein kinases drastically decreased the inhibitory potency of free NIPP-1. Phosphorylation of NIPP-1 in a heterodimeric complex with the catalytic subunit of protein phosphatase-1 resulted in an activation of the holoenzyme without a release of NIPP-1. Sequencing and phosphoamino acid analysis of tryptic phosphopeptides enabled us to identify Ser178 and Ser199 as the phosphorylation sites of protein kinase A, whereas Thr161 and Ser204 were phosphorylated by protein kinase CK2. These residues all conform to consensus recognition sites for phosphorylation by protein kinases A or CK2 and are clustered near a RVXF sequence that has been identified as a motif that interacts with the catalytic subunit of protein phosphatase-1.